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2. Correction of the Official Letters Patent is respectfully requested in view of the following 
text which appears correctly in the application file: 

At Column 8, claim 1, after line 41, the following should be added: 
—characterized by 

(g) a zero-cross monitor interposed between the zero-cross detector and the output controller 
the zero-cross monitor monitoring the zero-cross signal and prohibiting acceptance of a next ' 
zero-cross signal for a given time after input of the zero-cross signal, -as indicated in the 
"AMENDED SHEET" submitted on September 27, 2004. 

At Column 9, claim 9, after line 17, the following should be added: 
—characterized by the additional step of: 

(e) starting to count depending on the judging result step (a), wherein the judging result at 
step (a) is kept invalidated until counting up at step (e). - as indicated in the "AMENDED 
SHEET" submitted on September 27, 2004. 

At Column 10, claim 13, after line 10, the following should be added: 
--characterized by 

(c-4) a zero-cross monitor interposed between the zero-cross detector and the output 
controller, 

the zero-cross monitor monitoring the zero-cross signal and prohibiting acceptance of a next 
zero-cross signal for a given time after input of the zero-cross signal.- as indicated in the 
"AMENDED SHEET" submitted on September 27, 2004. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



At Column 8, claim 1, after line 41, the following should be added: 
—characterized by 

(g) a zero-cross monitor interposed between the zero-cross detector and the 
output controller, the zero-cross monitor monitoring the zero-cross signal and 
prohibiting acceptance of a next zero-cross signal for a given time after input of 
the zero-cross signal. ~ 

At Column 9, claim 9, after line 17, the following should be added: 
—characterized by the additional step of: 

(e) starting to count depending on the judging result step (a), wherein the 
judging result at step (a) is kept invalidated until counting up at step (e).~ 

At Column 10, claim 13, after line 10, the following should be added: 
—characterized by 

(c-4) a zero-cross monitor interposed between the zero-cross detector and the 
output controller, 

the zero-cross monitor monitoring the zero-cross signal and prohibiting 
acceptance of a next zero-cross signal for a given time after input of the zero- 
cross signal. ~ 
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Prior to examination, please amend the above-identified application as follows: 
Amendments to the Specification begin on page 2 of this paper. 

Ame of^his n p a S p er. the C,aimS ^ the "' Sting ° f daims which be 9 ins on P a 9 e 

Amendments to the Drawings begin on page 3 of this paper. 

"Tr P iT e 'ssssszr pa9e of this paper - a ciean version ° f ^ 

Remarks/Arguments begin on page of this paper. 

Please enter the enclosed Article 34 Amendment 
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Amendm ents to the Specification: 

Please add the following new paragraph after the Title and before the first paragraph on 
page 1: 

THIS APPLICATION IS A U.S. NATIONAL PH A SE APPLICATION OF PCT INTERNATTONAI 
APPLICATION PCT/1Pn3/042Q0 . 
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Amendments to the Drawings;; 

Please delete page "13/13" of the drawings, also labeled as "Reference numerals in the 
drawings" in its entirety. 
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Account No. 18-0350 of any fees associated 
with this communication. 
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STnL^ P hw ° ffic ^ to Addressee" service of the United States Postal Service on the date indicated above and that 
the deposit is addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria VA 22313-1450 
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CLAIMS 



1 . A vibration linear actuating device comprising a vibrating linear actuator and a 
driver for driving the actuator; 

the vibrating linear actuator including: 

(a) a mover having a permanent magnet magnetized in a radial direction 

(b) a stator having a coil and facing the permanent magnet; and 

(c) an elastic body for coupling the stator to the mover and energizing the mover 
toward a center of the stator, the driver including: 

(d) a driving section having a switching element for powering the coil; 

(e) and output controller for controlling the switching element; and 

(f) a zero-cross detector for detecting a zero-cross point of back electromotive 
force (BEMF) generated in the coil and outputting a zero-cross signal; 

wherein the driver transmits the zero-cross signal to the output controller and 
powers the coil in one direction for vibrating the mover in corporation with the 
elastic body, 



characterised by 



(g) a zero-cross monitor interposed between the zero-cross detector and the 
output controller, the zero-cross monitor monitoring the zero-cross signal and 
prohibiting acceptance of a next zero-cross signal for a given time after input of 
the zero-cross signal. 



amendedsh§et 



19-03-2004 
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2. The vibration linear actuating device of claim 1, wherein the driver 
transmits a re-starter signal to the output controller when the zero-cross signal 
is halted for a given time. 

3. The vibration linear actuating device of claim 1, wherein the zero-cross detector 
is coupled to the coil via a BEMF amplifier and a level-shift section. 

4. The vibration linear actuating device of claim 1, wherein the driver further 
includes a timing adjuster disposed between the zero-cross detector and the 
output controller. 

5. The vibration linear actuating device of claim 4, wherein the timing adjuster 
includes a phase locked loop. 

6. The vibration linear actuating device of claim 1, wherein the output controller 
includes a pulse width modulator. 

7. A method of driving a vibrating linear actuator, the actuator comprising: 

a mover having a permanent magnet magnetized in a radial direction; 

a stator having a coil and facing the permanent magnet; and 

an elastic body for coupling the stator to the mover and energizing the mover 
toward a center of the stator. the method comprising the steps of: 

(a) determining a zero-cross point of back electromotive force generated in the 




(d) c ounting step (b) based on the determined result of step (a);i 



(c) determining a period for powering the coil at starting time; 



coil; 



(b) determining a period for powering the coil in every cycle; 




•AMENDED SHEET 



19-03-2004 



• v. : 



8. The method of driving a vibrating linear actuator of claim 7 further comprising 
step (f) for counting for itself based on the determined result of step (a), wherein 
step (c) starts counting when step (f) counts up. 

9. The method of driving a vibrating linear actuator of claim 8, wherein step (f) is 
reset depending on a next determined result. 

10. A portable information apparatus comprising: 

(a) a board; 

(b) a vibrating linear actuator mounted to the board; the actuator including: 
(b-1 ) a mover having a permanent magnet magnetized in a radial direction; 
(b-2) a stator having a coil and facing the permanent magnet; and 



(b-3) an elastic body for coupling the stator to the 



mover and energizing the 



mover toward a center of the stator; 

(c) a driver mounted to the board, the driver including: 

(c-1) a driving section having a switching element for powering the coil; 

(c-2) an output controller for controlling the switching element; and 

(c-3) a zero-cross detector for detecting a zero-cross point of back 
electromotive force (BEMF) generated in the coil and outputting a zero-cross 
signal; 

wherein the driver transmits the zero-cross signal to the output controller and 
powers the coil in one direction for vibrating the mover in corporation with the 



elastic bod 
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ie zero-cross monitor monitoring the zero-cross signal and prohibit 
acceptance of a next zero-cross signal for a given time after input of the zero- 
cross signal. ~ ' 



11. The portable information apparatus of claim 10, wherein the vibrating linear 
actuator generates vibrations with a maximum amplitude in a vertical direction 
to the board. 

12. The portable information apparatus of claim 10, wherein the driver transmits a 
re-starter signal to the output controller when the zero-cross signal is halted for 
a given time. 

1 3. The portable information apparatus of claim 1 0, wherein the zero-cross detector 
is coupled to the coil via a BEMF amplifier and a level-shift section. 

14. The portable information apparatus of claim 10, wherein the driver further 
includes a timing adjuster disposed between the zero-cross detector and the 
output controller. 

15. The portable information apparatus of claim 14, wherein the timing adjuster 
includes a phase locked loop. 

16. The portable information apparatus of claim 10, wherein the output controller 
includes a pulse width modulator. 
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FIG. 7 
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